SUMMARY Joint capsule, meniscus, and cartilage from the patella and medial femoral condyle from 30 non-selected autopsies have been investigated for amyloid deposits with light and electron microscopy. Both right and left knee joints from 28 of the 30 autopsy specimens contained amyloid deposits (93%). The amyloid characteristically showed green dichroism in polarised light after staining with alkaline Congo red. The ultrastructural features were also characteristic of amyloid. Amyloid in capsule tissue was found in a subsynovial location, as well as deeper in the capsule tissue, while in the cartilage amyloid was localised along the surface. The meniscus tissue, in particular, contained heavy deposits of amyloid-mainly along the inner margin. Osteoarthritic changes, with fibrillation of the cartilage, were significantly related to amyloid deposition. No pathogenetic correlation between the osteoarthritic changes and amyloid deposition could be shown in the present investigation.
matosis,4 6and with primary amyloidosis.7-9 Within the last 15 years the presence of amyloid has also been shown in systematic studies of surgical material removed from osteoarthritic hip joints,">'4 and in 1980 Ladefoged and Christensen found amyloid deposits in hip joint cartilage and capsule at autopsy. '5 Mitrovic et al recently found amyloid in hip and knee joints. '6 The present report describes the occurrence of amyloid in knee joint tissue from non-selected routine autopsies, and relates this to age, sex, and to other degenerative changes.
Materials and methods
The patient material (range 48-92) and for the 18 men 69-9 years (range 48-89). One block of tissue was taken from both the right and left knee, from the joint capsule with synovium, from the central part of the cartilage on the medial femoral condyle, and from the cartilage on the articular surface of the patella, as well as from the medial meniscus.
The tissue was fixed in 10% formalin for at least 48 hours, dehydrated, and embedded in paraffin, after which 6 ,um thick sections were cut and then stained with haematoxylin and eosin, van The light microscopic findings were semiquantified using 0=none;+=slight, which had to be searched for; ++=moderate, seen at once; and +++= heavy infiltration of the tissue.
Further, 1 x 1 x 1 mm tissue blocks were removed from capsule, cartilage, and meniscus from five of the 60 knees (30 from the right side and 30 from the left); these were fixed in 2-5% glutaraldehyde in cacodylate buffer for electron microscopy. Pronounced amyloid degeneration had been found by means of light microscopic examination in two of the five cases. Tissue from these two autopsy specimens was then rinsed in 10% sucrose in cacodylate buffer and postfixed in 1% osmium tetroxide for two hours. It was then dehydrated in alcohol and propylene oxide, embedded in Epon, and cut for ultrastructural studies, which were carried out on a Philips EM 201 electron microscope.
Results
Both the right and left knee joints from 28 of the 30 autopsy specimens contained amyloid-deposits (93%). Two women, one of 48 years and one of 72 years, had no detectable amyloid in any of the investigated knee joint tissues, but for all the men and women no significant sex difference regarding the presence of amyloid deposition could be observed, neither was there any difference between the amount of amyloid on the right and left side.
The amyloid stained characteristically orange-red in alkaline Congo red and gave green dichroism in polarised light (Figs 1 and 2 ). Pretreatment with KMnO4 did not alter these characteristics.
Thioflavin-T stained sections showed a corresponding yellow-green fluorescence in ultraviolet light, using a BG12 exciter filter and a violet 3KV450 barrier filter.
Ultrastructurally, the characteristic collagen fibres were replaced in many places by a fibrillar material consisting of straight, crossing, nonbranching fibrils, having a diameter of between 8 and 25 nm (Fig. 3) . Thirty of the 60 investigated knee joint capsules contained amyloid (Table 1) . The amyloid was found as small focal deposits subsynovially and deep in the capsules, with no relation to the blood vessels. As may be seen from Table 1 there was significantly more amyloid present in the capsules from the older persons (p<0-01).
One half of the capsules contained various degrees of subsynovial hyalinisation and fibrosis. No correlation between these changes and amyloid could be shown.
The meniscus was the structure in the knee joint containing most amyloid. Fifty six of the 60 menisci were positive (93%)-four slight (+), 34 moderate (++), and 18 severe (+++). The amyloid was concentrated along the surface, particularly at the inner margin of the meniscus (Figs 1 and 2) .
Fifty four joints were positive for amyloid deposits in respect of cartilage from the medial femoral condyle. In this tissue, as in the capsule, there was a Various degrees of fibrillation of the cartilage were seen in nearly all the joints, and there was a strong correlation between the quantity of amyloid and the degree of fibrillation (Table 3) .
Cartilage from the articular surface of the patella was the site of amyloid deposition in 52 of the 60 joints (87%). As in cartilage from the condyle, amyloid was located along the surface, with a significant correlation between the degree of amyloid deposition and the degree of surface fibrillation (p<O-OOl).
Calcium pyrophosphate dihydrate deposits were found in joints from three patients, often with a close topographical correlation with amyloid. Severe clinical signs of joint disease with pain, stiffness, and swelling were often recorded. The average age of the patients was 52 years.
These findings differ in several respects from those in the systematic joint studies published during the last 15 years, including the present investigation. "'1`1--16 21 22 Ninety three per cent of the menisci in the present study contained amyloid, and to a greater extent than the other joint structures. In particular, the inner margin of each meniscus was infiltrated with amyloid. This tissue is interposed between the articular surfaces on the femoral and tibial condyles and is exposed to severe mechanical stress during movement. It can be compared, in this respect, with the calcified aortic and mitral heart valves, in which heavy amyloid degeneration also develops.23 24 In conclusion, microdeposition of amyloid in human knee joints from non-selected autopsies is very common. These deposits are heaviest in the older patients, as are osteoarthritic degenerative changes.25 26 From the results of the present investigation no conclusions can be reached, however, about the pathogenetic role of amyloid in the production of osteoarthritis. Further investigations on experimental animals will be necessary in order to unravel this problem. joint at autopsy. 
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